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(54) OPTICAL SUB-CARRIER TRANSMISSION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To secure high communication quality, to 
enlarge light transmission distance and to construct a more inexpensive 
system by providing the respective means of code generation, spectrum 
diffusion and electric/optic conversion for a light-transmitting device 
and providing the respective means of optic/ electric conversion and 
spectrum inverse diffusion for a light-receiving device. 
SOLUTION: In a light-transmitting device 10, a code generation means 
13 generates a diffusion code PI and inputs it to a spectrum diffusion 
means 12. An electric signal S1 becomes an electric signal SS1 which 
is spectrum-diffused in a spectrum diffusion means 12, is converted 
into a light signal and is transmitted to an optical fiber 30. In the light- 
receiving device 20, a code generation means 23 generates a diffusion 
code P1a and inputs it to a spectrum inverse diffusion means 22. The 
light signal which is taken in from the optical fiber 30 is converted again 
into the electric signal SSI, which is spectrum-diffused by E/021. The 
electric signal SS1 is spectrum-fiffused by the spectrum inverse 
diffusion means 22 and becomes the original electric signal S1 and is 
taken out. 
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[is*82] ^jUMnatsaw^fisist^ia?: 

T 7 n £ **i«i*MW-*1HBfc 

tt#Rfc. 
t. 

a. 

«^*£»£*ft«F*»£#Ri: , 



mix*? V)vm.*m*hn&i)imx'h&n$\m 
sa*tft#/*$eaa¥Rfc . 

«r«ifci i: £#S&fc-tft#-tf-7** 'J 7f£iHvXf 
A. 

[§8*84 ] €£/ft£8Simt:. ftiKfc LT7r7 
19*8 1 ~ 3 cov ^*»JcEO<03t9-y^f-v 'J 7ftMi>> 

^a-c'^ftcts:^iat-rfti8*82~3wv^-m*> 

Kie3£0»7*A> U TfS&S'XxA. 

/nwiLaj^-rftc t mmt-tm^ i ~3<owf 

[f6BJ§Op«rf»0Jl] 
[000 1] 

[#H<o**ft«»#»] £<ofraiiffla*£Bfcs*i 

ft*c ATVfgjM^Hm*fEiiS:ff 3*if74f^ y re 
[0002] 

immm) H8«. $»<o*-9-7^^yrgiMyx 

TA<07o.y?H-C£)ft. 4tT. «U«tov^TttW 

ft. HtctjoT. i Q\mfflmm<r)7^u?m*%. 

mt LTjMfrfft^-y Kxy Kfc£*)CATVi8flM 

•t'*ft3fc&{f8sa. 2 0(iH9ie*fi^*Sfi'tft*/(3i 

W^&y-KT&ftftgffgBT'&ft. ^«ora$r*7r 
[0003] ±gfi$J«i LT , ±WmW 1 Q\tXSKS 

sit^a 2 o {i3t/«sea^R ( wt. r o/e j t 

V^3) 2 1$r(iiift. 

[0004] JXfcftfftov^TttW-ft. «SCWSDA* 

E/0 1 ltJ:036fi^(cS«§n3t7T>fA3 0Ca 
ttj^ixft. *LT#7T4A3O0»fcBD&*fifc#li 
^ti, 0/E2 l(cJ:-")5c<o«««-f s iicmat$n 

jRoub^nft. 

[ o o o 5 ] ; <o J: o Kffi&nytyr* + y nm^x 
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tMZ&^XIZ. ffi&£ftiffi?&fct:'J?%< Lift 

mzfkmz&^fzfr. e/oi i miw>xw&ik 

VrftW (miii, DFB-LD (Distributed Feed Bac 
k-Laser Diode) I?) Z&%-fl&m<hZ> . ® 

M) ?Z>tz*b. E/O 1 1 F*k O/E 2 1 rtTtt, 

Sfcy>. e/oi o/e 2 1 rttii. <K£*Wtt 

^its^fflnm. 

3tfi^*3K^BR»'C^lSLT6Kai't6*^tUi. E/O 
[00 06] 

[JWJjWKifcL J: o i"f SIRS] mwKtf?** VT 

»fi« D «®, mwt. mz-m. m^imm$i&z 
i o o o 7 j zeamtm*) «t a ^sas-^-t^ 

[00 08] 

[fSSS-JBft-fSfcfcO^gJ ;«»st«4*t^ 

«4^Rt. xf)7i-ummmmummzm^ 

a^ hiummt^mm^x'himm^^ 
m^z^m i , mm? r a Kx&m sm^/^sm 

LTgi8Slufe3fc«^*««fi^fc:S«tft3t/«ja! 
Jft^St. SME3K/«S®ai*S*'fe<oai^(i#*I5rSg 

iztfchvx'hh. 

[0009]^^ ftjMfl^SfcMS^gftJIgi:?) 

m%7T4rt. MfflT&mi. %y7**v7& 
awrfir skirl, ymmmwiza. muMJiT+u? 

•rsBfriatetii?^(c«^#x'<.^ MwtaLswrr** 



ie*7 r -r ^fcrasaif *««/3(aB«¥Ri: , ^ct^. . 
m^*%%miz%mh%/^f&m®t . me 

[001012*:. £&<0ftS*f|$£gfcftgf!§£Hfc*> 
■1**7 r-fX, ft^iSStttttL, *9-7*A-'j7fS 

skirl. w:m^m.-t 
mx'bhn$sm^*immz$m i . ine*7 r 4 a- 

KiMffi*3>ma/*£8l¥8i: . *<■*.. *£fiSX(c 
lis UIB3t7T>f/'C*^LTfi5aSiifc3tm-t*«am 

■t(cS3<«-*jt/«ji«a«^ai: . flifie*/it&£&* 
m^m-hmiftmL&tthftwmt. mis* 
mm^commmm^mmmm^zm^^ 

£>!>. 

[ o o 1 1 ] nm/*3$i¥8{i. %mt ixy 
cox-ht. 

[ooi2]2*:, aa«A*r^o^«^tt, h-o 

aaySftR-C* 5 J: o £ Itz i*0)X'b h . 
[ 0 0 1 3 ] 4fc, 7^7 YlV^m-mt. *j)T+u 

ym^zfcm$^zmr$<mm*-s\z>?i,zz. 

[00 14] 

[fKHOSOfc^JBJII] 

njfecojg© i . mz\<7mmzi. + nm 
^xf^comta^mmnz^xmmti. 

•y^Esrr**. £?. mmzi^xwm-z>. io\m 
msmnT+urmtrmftb Lx^mh^v y 
*>Ytcb<ncATvmmx-bt>mmm.. 2o« 
»ine*(i^S:S(its*/i5iiK«i7- Hr**3ttMi 
mmx-b h . i«ia**7T>fA*3o -cKtt i/o > 4 . 
[00151 lt . itmmmw 1 outum 

#S:l64-ri.«r^4#ai 3, \j)71~u7mm 

ivmftm 2. m.mx'hmuA^? h/nt»aj 

*Sr*fS-tt:SttLai*t6E/0l l^fflii. 
[001 6] ttz. *SfI^S2 0{iCATVJH(i^l 

tSO/E 2 1 . BUieO/E 2 1 frhVA'l-? h/L-a;^ 
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zixtzm&mzmmsim^zm^ x^9 wkaat 

[ o o 1 7 j mzmmz^xmpnth . ytmm&m i 

0 ftcommmT t^-r t a •? x% & . -cut , 

1 ££/&u x^9h>vm.^m\ 2<wn-th. Bute 

t£fi5c¥Sl 2KJ: Ox^? h/MfiftSft^lMtfi^s s 
lfc&S. IWtlifs s lttE/0 1 l{:«t03fefi 
#££®Sfttt7 r 4 a' 3 0 izmmztiz . 

[0018] ftsfig®2 o ncommmTiz^t t a 
0 T'A & . 2 3 tift&fi&g l o 

?6£*K1 3*^<0teft!C^tP]i:tS;Dl«F^P 1 a££ 
;Wh^MJ^& 2 2^7^1.. ft7 7-f 
J<3Ofrhm>0&&titz%.m^l l i. 0/E2 1£j:9x 

^? h/^titsn^mmfi^s s i m^mzni . ^ 

omMfi-^s s 1 liffi!M*?-S|p 1 aCl^X^^ 
b>\n£tt.®*m 2lz£')X'<9 biWtffi&Ztl. 

[0019] fam^zm-K XK9 WH»)¥i£t 
LT(i. W.m&3H (Direct Sequence (DS) ) 

urn (Am^&ft^t'v hcott^vmwm^x' 
mmmn ($m) u x«.9 vivm^-^m t . m 

7 t*y/ ( Frequency Hopping ( F H ) ) lz£ Vti 
fltefcli, x^9 b^mB&Otf&tK&mtfT-t-af 

mx'hhtzfr. mm&(?>mit<o&fre>D s j: o *> 

F Hie* h;M£ft4«a4 U\ Mm^irV 

[ 0 0 2 0 ] CI T\ 7/^? h;i*tttc i&J&afiJilG 
Gp=Bp/Bs (1) 
s s 1 Offitfffi. B s(i7f;0«^ft#s 1 <7?HFiMK-C& 

i). ftot, E/oi 1-0/E2 lia^^yrwa 
#jt (c/n) {i«ra*itf#Gp£ttaif$ftS{9T% ft 

[ 0 0 2 1 ] ifc. t&fc. E/OfiCD%mMiim : &<?) 
i><0 (Witf. MIBDFB — LD ) jtofcBfcSflTVVfc 

a*, sirawii o c /wwmmftG P «f»ti»#s<i4<o 

T. 3fc«fcLT*#l^iDFB-LDtC#*k^)* 
-^o -SCOLD (Laser Diode) mnXMZTfflth 



[0022] W±<7)£ 3 IC. i^HifiWJgjS 1 Ttt, X 

^9 t/v&mzi &»mmmmc\tffi}i*&cox\ 

oWmhh. *fc. JlfiiftjrSrPltfcftofrS,, 

[0023] %wmm.i . vxrzmmnzz&m? 
nm^x^Acommcomm 2 koi \x«mt 

*. *«ifcW««2tt3KCATVttJJt4fl«^jDA# 

thnx-bb. ®2\izff>?m<?)B®2X'i>&m7* 
*>mmvXTA<T)7n»j?mxhh. t-r. mmz 

ft-f t ixmmti^-y vx.yv%t'<r>cATvmmm 
x'b&%Mm%m. 201-20 3imiiftmz%m 
?^A%mzffiiknfcM\m%m*X't>&?it5tm 

[0024] L*C . ^JMft^B 1 0(ijDA* 

mzmmm<omvftzmL-tz>tt^ft£.m 1 

«iB-f sjtikflF^ \zm^tx^9 t/utewn&jrr&x 
^9 Yivwmn. i2i~i23. mm&coxK? h 

•tl.E/0 1 

[00 2 5] ifc. 3KSfi^S2 0 1~2 0 3<i7t3M(i 
ISB1 Ortc7)flF^3^¥Sl 3*^<OtetW^tl»ltJP 

3. 3tft-tt«a<i-ttcsg«-rso/E2 1 . frieo/ 

E 2 1 frtiWK? h/UJt»$itfc«Sl«-f sriwattt 

tuij-t ix^.9 Y)vmm.^n.2 2 smth. 

[0026] *fc«fffcOV^IlW«. ^iMfi^S 1 
OrtW«rf^ttJaTfc*-ri:*iDf AS. «r^«4¥Sl 
3J4jDA#fc»lBUfcltttflf9p 1 . p2. p3St±« 
L. *fet*X^hn«»#Rl 2 1-1 2 3^A^3 
•fS. si, s 2. s 3Ji#*lA#fc:»JCL,fcC AT 
Vfi-f-fASmSvfl^-CAO. ;*)WU8fsl. s 
2. s3li, ^Jt-fSmKtm^P 1 . p2, P31C 
S^x^h;MUa^ai 2 1-1 2 3tJ:»), fit 
?tlX^9 h/H£»S*lfc«»f8-98 si, ss2, s 
s 3i&6. CW^ft-f s si, s s 2, s s 3ii£ 

mn. 1 4 fc"t£j*». e/o 1 1 t«t vwsftism 

$fl3t7T-f^*3 0Ci*ai?*t&. 3t7r-f a'30$t(e 
M-r&3fefl^i3t^ES3 1 fcj: 0#JoA#(=^gL$it 
»lA««W)3lfi«flHg«20 1. 2 0 2. 2 0 3(CA73$ 

[0027] 7tSft^B2 01-20 3rt<0JWBiOT 
{C^-ttfcO-C'AS. flF*JS*fe#S2 3ttCATVaaj 
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m i o mn\m<F>m$L$Lm 1 3 t^mrn^ 
t m t mmntzwffim^P u, P 2 a . P 3 a 

£4fi£U X*?WW8ffill#R2 2'VWj-f*. ft? 

t 4 a' 3 o*fcffi9&**ifc#fi#tt. o/e 2 1 tw«k 

•)ttttS;flfc*SMS#ssK ss2, ss3CH3E» 

-ro^mi^s si, s s 2, s s 3{ifrieK 

tttt#pla, P 2a, P 3a (Cffi^X^? 
«ffl#R2 2fcJ: 9X^7 h/ittURShjcOtMS? 
si. s2, s3*«**A«»tlX l 3aiS<t6. 

[0028] zzx\ &mA%m<nft%mmw 201. 

20 2. 2 0 3KT. WHtlMWs s 1 . ss 

2. s s 3*^7CCOm^fI^s l, s2, s3£$9tt5 
tttanA«45fcje»fcffittflP*P la. p 2 a . p 3 

a ica-? < auftwiMev t % h . it 1 t if*^ ? y 
Msaum* s i um&mp 1 a£tojDA#*«Ks 
fisg* 2 o i ifrTtcomm^ s i s k i) *rt.r k 

[ 0 0 2 9 ] *fc . flnA#»^^Mffi«i«Sm*P 
la. P 2a. p 3atCTff*)^l>c7)T'. X^NWtlfc 
ttfifssl, ss2. ss3J4a'flr9^-5!ta*«?» 

[00 30] ja±««k ? t. z<r>mmcomm 2 1«, « 

»<0lnA#K» L *Mr*ffitt«f*£tl 0 ST 6 i k tfSB 
& d k * < JPA#jR^E«-9-- t'xottA^HI. £ k # 

[003 1 ] £ttOHflB3 . JaT£OSMI!fcJ:*3frfr7* 
a* 'J Tg2Sv'^-fA<?5ie«0»JB3tcov^TKW-f 
I) . *^Jt<0»® 3 liftC A T V t*J{f 6 WftOiDA* 

ov^ittBjt* . 101-10 3iimim^zmmi- 
h nxmizm hixtmx^mm.x-h sftgfig 

©t&^-y Kxy H$rfc*<0C ATV«S« , C&S#»f 
«arc*«. C«ia«:*&JR»3 2, f7r^A-3 0t 

[00 3 2] 3LWm.t UT, ft&flgBl 0 1-10 

3 ttjp A#*f lea* * jtiittre* **i*to*3-"f* 
ieaiA#K:»jet&«dRflr9»ca^*^^^ wwtKL 

"4^^ MHfctt#Rl 2. «SWI^T*iffE 
l*ffi*S. 

[0033]**:. 3B£fit&S2 0«i3fcMfIS£Bl 0 1 



-l 0 3rtWf&4¥Ri 3*»4>OJO«?^kRltJn 

82 3. *«**«Rffl»(c3eSW-&0/E 2 1 . buK 
O/E 2 1 frt><KX^? wm»S*ifc£j£*S«3^* 
4«t*»S#R2 5. ffli£M!Sftfc*SM3*£ailA 

1. -2 2 3 

[00343 mzmmz^xmmti. %mm 1 

0 1-10 3 rt^tMPttOTfcTS-tfc *J o t»* . 
ffc£^Rl 3ttJnA#fc«iBtJtStt¥RF#P 1 . P 2 . 

si. s2. s3»i#flnA#fc*tfBLfcCATVfl»'C 
S>i.«m<t^T'S>0. dcom^fl-f-s 1 . s 2. s 3 

nmhmm.mp 1 . p 2. P 3 ts^x 
ww£tt#ai 2t«t 0. -en-rnx^.? hum* 

Sil^HStft^ss 1. ss2. ss3k&l>. :«t 
SUWssl. ss2. ss3«2. E/Ol 1 ICJ: 05t 

A3 0 *e«*53Kg-9ttjfc£jSS3 24CJ: 

[0035] jtSfl^S2 0rt^»fW4OTfeji^ kfe 
OTfcS. «W«4*S2 3M3K*ffi£Kl 0 1-10 
3rt^)JilA»5<0flFtS64*Rl 3*»fe<0t£f]PRr^kH 
tattStt<Ofcrt<0ffittflrf P la. P 2a. p3aS:4 
BEL. h/WH£ltt^R2 2 l-2 2 3^A^"f 
&. 3t7T-f^3 03&»feK")a*ilfc3tfg#tt. O/E 
2 1 K J: 0 x^? h/Hfil!JtS<tJt«SW8^s si, ss 

2, s s 3(C?fa»3*l4. d^mmfi^-s s 1 . s s 
2 . s s 3 tt^ffi^S 2 5 C J: 0 jHEtt. fHEtettfir* 
Pi a. P 2a. P 3a \zm^%X^ \-lVm®& 
R2 2(CJ; 0X^7 h;Wfitt»S*i7CO«»©^s 1 . 
s2. s33&«#SllA#»Ck01X l 9tlJ*ii*. 

[0036] zzx\ &nxm<nmm.*m 2 1 - 

2 2 3tCT, X^^h/PteflJtfi^-s s 1, ss2. ss 

3*^7c^mmfi#s 1 . s2. s3^ffioas-rwiSp 

A«»C«ftfclfi»»#P la. p 2 a . p 3 a Kg-? 

<»teUM3# { <4*gk&!>. ?tk vmm 

^s s lttJMJFRPtp 1 aS:iotniA#^J6«C#S2 
2 1 L3WB««afi#s 1 S:k OJt'1-^k^t'^^vn 
[ 0 0 3 7 ] JPA#«tWft^l8S'JISt£Ut^P 
la. P 2a. p3al,ZX'nfril&(?>X\ A*<.7h/U& 
M^ssl. ss2. ss3tt«*"5^-9fc«iiHR«l 

»£ffittfa.rka«rfiBk**. -540. ^aaok^sfl: 
izx vmmmm&i?t&>£&w&\ 

[00 38] bZbX\ mt.<r>E/Ofrt><r)%M^Zyt 

i$m,x'^mh%&, E/ovmmwb-fMzm 
m.Lm.f&aMff&nt&iB<zbk%&. *9mmn 
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3 n&wt ,:«t'-h w^am tLXh mtox-h h z 

fc*JJlTfc«?\ H4(i:0/E 2 1 fcitfx^? 

2 1 coftjim^cox^? V)vx-bh. s s 

1, ss2, s s 3\tX^ Y)lttm.ZtltzmX°fo'> 

xiz^mrnxbi, -n. v-m%i*E/op\ 
omnmmmzx <9£.&zfii<?>x\ m^m 
&cr>m^®<?>mx'h&. Ltzt^x, znxottm 

t3izm&tzttfX'Z$>. 
[0039] w±co£ o tc, z<r>mmmm3 xit, ® 
mvmxmzn imtcifcm^zm n^xtzb #aj 

& c t & < txcr>m±*mh z t & 

mush z mv? x o mmo ^x r a £ mmmm^ t v ^ 
ow&mh. ztz. ckTv<n±.mmza^xmm 
m mm. mMmmwi'n o z t %< . t- b?s 

[0040] ^o»®4 . wTzommz*. hmr 

'J TfEjM^XrA<0H)lfeO^4 Hz^XWm 

*%m<rwmA\m*<nx^9 Yivrntivmixx 

*><0T-*>l>. 05«i^cO2l;&S^Si4T';fcl>3fe^7** 

<)7fcm~>XTJ*cD7u y7mxbz>. mmz^ 

*%b lX&ii1-&^ v h'xy K&koc ATvmmftX' 

b&xmmmm. 2ommm^z%{ii-&%/mm 
%®s-) i x'hz>ft%mmmx'b&. :«3t7r^ 

[0041] ±s«ifi£i: it , mm%m 1 (humm? 

#£?fe£-*-&fir#l&£#Rl 3. AU71-vm^Zm 

wm.vftiz&jzx'**? bmwLttati'thx^ v 
)v®m®.\2. x^? v>vm.<F>mm:^w\i) 

i bza?&iiittt$>£mm4, :<om#si4 
coftjixbix . m^m^x-h^mix^? wwtttas 
^m^zmita^i-iE/o 1 1 mih. 

[004 2] t1z, ftgfI§£S2 0l;iCATVi£ftm 

onm^mjzm 3frh<7>m&^bmtm.vi^ 
zft<kt&m%.±m2 3 , m^zm§5,miz%® 

-f I.O/E 2 1 . huIBO/E 2 1 a»4>iii*"C*S1KW8 

^zftm??>Mtt®2 5, «EftB?R2 5*&oc 
(KTimym^-h-thx^ \-)vmam-vk2 2, 

i»ai^ffii i 2 7&(ix.i.. 

[0043] JfcfcUfPfcO^TKWtft . *3*<I^S 1 

ortcoiw^jiOTt^-rtfeOt'*)!.. <r<r-eu;, ha 



ax^? h/it&mmzti-r. s iax«<? hiwmifi 
mztih. imm&f&i 3\mm&P 1 ££&u 
x^9 vivmfrm 2<\\iith. ffiem^fi^s 1 
mm.m*p 1 izm-mx^? vmmm 2 
izx <ox<%? biumztitzn&ms s 1 z 
nn&m ssiii mim$ttm s2t sm®. 1 4 
tox-^mk. e/o 1 1 n x 03tn# tsa«sn*7 r 

^A3 0(:MtB$ilS. 

[0044] ftgff UK 2 0 l*|c7)i)fP(iOT^^-rt *J 
t?^f^^S2 3l±7tjllfiSISl OrtOflr^ 

mt, o/E 2 1 fcj: h/Mtfastife«S\ii# 

ie$n^. 4»isnfc-*<oe^ttHiafiBPBF^p 1 a 

»KSJ(§n7EcoffiAfl^s lA^«^2 7J:0JlX0aj 
H^ffi^fi-ftt, WMms2bLX&jl1® 
^2 6iOJR01±l$fll.. 
[004 5] ^CT', ft# s2lifO^ 

its s 1 k LTfioSSiXi. fto-C. 06t^f«k^C 
tB*4SHF2 6<r>m,^m^zti^x , s s l <oriMMi£* 
J*fcl£IJ[SflTV^<0-C. s2<Of|-9«rK0ai-flRts 
s 1 fitat X.k'M^^P$r-^-^^rV^ h;Hfi 

^slfmV&Ztl. s 2{is s 2lC&fft$ft&. s2 
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